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Abstract
Sustainable cowherds require replace-
ment of cull cows either internally via
raised heifers or externally with pur-
chased females. Managing raised replace-
ments begins with a weaned heifer calf
and continues on through her second
pregnancy and calving. Replacement
costs were estimated from research con-
ducted in Nebraska for spring-calving
cowherds and included the opportunity
cost of the heifer calf. The analysis,
based on research data, showed that
heifer development programs targeted to
50 to 55% of mature BW (MBW) at
first breeding can be successful, challeng-
ing the traditional target of 65% of
MBW at first breeding. The lower BW
programs achieved first-calf pregnancy
rates near 90% of heifers exposed and re-
sulted in development costs that were
$25 to $30 per head lower than the
1A contribution of the University of Ne-
braska-Lincoln, Agricultural Research Divi-
sion, Lincoln 68583. Jr. Series No. 14654.
2Presented at the Extension Symposium at
the Midwest American Society of Animal
Science sectional meetings in Des Moines,
IA on March 16, 2004. The symposium was
sponsored by NCR-87, Committee on
Cow-Calf Nutrition and Management.
3To whom correspondence should be ad-
dressed: rtclark@unlnotes.unl.edu
higher BW programs. Finishing or selling
open first-calf heifers was shown to be
an economically viable enterprise given
development costs were not too large.
Numbers of open first-calf heifers were
shown not to greatly affect total develop-
ment costs. The primiparous heifer can
increase the overall heifer development
costs if not managed properly. Research
showed that strategic nutritional pro-
grams for primiparous heifers resulted in
successful reproduction without large in-
creases in costs (<$2 per head). Price cy-
cles were shown to affect the overall
heifer development costs through the op-
portunity cost of the heifer calf and the
value of calves and culled heifers and
cows. Income tax treatment of purchased
vs raised replacement females differs;
however, the overall magnitude of differ-
ences were shown to not likely be a ma-
jor determinant of whether to raise or
purchase replacements.
(Key Words: Heifers, Economics,
Prices, Taxes, Primiparous.)
Introduction
Beef-cow replacement is necessary
to sustain an operation. The costs of
managing the replacement female are
influenced first by the development
costs (or purchase price) of the year-
ling heifer. To understand the op-
tions related to managing the 2-yr
old, it is necessary to understand her
management as a weaned calf
through breeding and calving. The re-
placement heifer can also be pur-
chased as a pregnant, first-calf heifer.
Based on various research projects
over a number of years, the concept
that heifers should be at or near 65%
of their expected mature BW (MBW)
when exposed for breeding the first
time has evolved (Patterson et al.,
1991). The research has implied that
the size is necessary for successful
breeding and eventual delivery of the
calf. Breed differences in success of
breeding the first time have also been
observed (Patterson et al., 1991). Re-
cent research questions whether or
not the 65% level is necessary
(Creighton, 2004; Deutscher et al.,
2001) for successful development of
replacement females, especially when
cost factors are considered.
Successful first breeding and calv-
ing of the heifer is only part of a suc-
cessful replacement strategy. The chal-
lenge is to get the heifer pregnant
with the second calf. Research related
to reproductive performance of the
primiparous (first parity experienced)
heifer has shown that nutrition is
one of the keys (Patterson et al.,
2003). Proper nutrition has economic
consequences.
This paper examines economic is-
sues related to raising the heifer, in-
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cluding developing her to become
pregnant with her second calf. In ad-
dition, we discuss differences in tax
consequences of raising the heifer vs
purchasing a pregnant heifer. We will
look specifically at research con-
ducted at the University of Nebraska’s
Gudmundsen Sandhills Laboratory
near Whitman, Nebraska over the
past several years. The costs of heifer
development will be examined using
the actual feed inputs of this research
over a range of input prices and
prices for the heifer calf.
Review and Discussion
Procedures of Reviewed Heifer De-
velopment Studies. A 3-yr (1998-
2000) study (Experiment 1) of heifer
development for spring-calving
MARC II (¹⁄₄ each of Angus, Hereford,
Simmental, and Gelbvieh) cows at
Gudmundsen Sandhills Laboratory
was conducted (Deutscher et al.,
2001; Funston and Deutscher, 2003).
Each yr, 80 heifer calves were ran-
domly allotted within age and BW to
two treatment groups in mid Decem-
ber. (Calves had been weaned in late
September.) The two treatments, low
gain or high gain, were intended to
achieve pre-breeding target BW of
299 kg (55% MBW) or 327 kg (60%
of MBW), respectively, by May 15.
Each year heifers were placed into
dry-lot pens by treatment group for
the winter feeding phase. The winter
diet consisted of meadow hay fed for
ad libitum intake. Supplements were
based on wheat middlings and soy-
bean hulls and contained 40% CP
plus Rumensin (Elanco Animal
Health, Greenfield, IN). Cracked corn
was fed as needed to achieve a bal-
anced diet so that the two treatment
groups would gain to achieve their
target BW. The heifers were managed
together during the breeding season,
which began on May 20 and lasted
45 d. Heifers were exposed to four An-
gus bulls. The heifers were pregnancy
tested about 60 d after the end of the
breeding season.
After breeding, heifers from both
treatments grazed subirrigated
meadow. During the winter, heifers
were fed meadow hay, grazed dor-
mant range, and received 0.68 kg/d
of a 40% CP supplement. Calving be-
gan about March 1. After calving, the
heifers were fed good quality
meadow hay plus 0.68 kg/d of 40%
CP supplement until mid May when
they were moved to summer pasture.
The heifers were exposed to MARC II
bulls beginning June 5 of each year.
Calves were weaned in early Septem-
ber of each year. After weaning, all
pregnant 2-yr-old cows were placed
and managed with the mature
cowherd.
In the second study (Experiment
2), also conducted for 3 yr (2001–
2003), 261 MARC II (1/4 each of An-
gus, Hereford, Simmental, and Gelb-
vieh)-Husker Red (³⁄₄ Red Angus, ¹⁄₄
Gelbvieh) crossbred heifers were as-
signed randomly to one of two sys-
tems (Creighton, 2004). In the in-
tense (INT) system, heifers were tar-
geted to gain at a rate to achieve 55%
of MBW prior to a 45-d breeding sea-
son. In the relaxed (RLX) system, the
heifers were targeted to weigh 50% of
expected MBW prior to a 60-d breed-
ing season. The treatments were initi-
ated in January in 2001 and Decem-
ber in 2002 and 2003. All heifers
were combined for breeding, and the
INT heifers were removed from the
breeding pasture after 45 d. After the
RLX heifers were finished with breed-
ing, all heifers were combined for the
remainder of the summer. Pregnancy
was determined 60 d after the com-
pletion of the breeding season. Dur-
ing the winter growing period, heifers
were separated by treatment on hay
feeding grounds and fed diets bal-
anced to achieve the projected rate of
BW gain for the respective treat-
ments. Rations consisted of meadow
hay, a protein supplement, and
whole corn, if necessary. The protein
supplement was composed primarily
of wheat middlings and either dried
distillers grains (2001) or corn gluten
feed (2002 and 2003). The supple-
ments also contained soybean hulls
and Rumensin.
Economics Applied to Heifer De-
velopment Studies. Costs for devel-
oping a replacement heifer from
spring-calving cows to pregnant-
heifer status were estimated for each
of 11 yr, 1992 to 2002, using data
from Experiments 1 and 2. These 11
yr were chosen for two reasons: 1)
USDA started reporting steer and
heifer calf prices in 22.7-kg incre-
ments in 1992, and 2) the period
from 1992 through 2002 covered a
wide range in cattle and input prices,
which were necessary to estimate ef-
fects over different types of markets.
Development costs per head were esti-
mated as follows:
HDC = OCH + FC + MC (1)
ADC = HDC − VCS (2)
CBH = ADC/[1 − (OR + CR)] (3)
where HDC = heifer development
costs, OCH = opportunity cost of
heifer calf, FC = feed costs, MC = mis-
cellaneous costs, ADC = adjusted de-
velopment costs, VCS = value of cull
sales (open and culled for other rea-
sons), CBH = cost of pregnant heifer
in fall, OR = open rate in fall, and
CR = cull rate for reasons other than
open.
Death loss was ignored in these esti-
mates, as it was small and was not af-
fected by any of the treatments. The
development costs for all heifers were
adjusted by the income from the sale
of cull heifers. Equation 3 (for cost of
a pregnant heifer in the fall) recog-
nized that the costs for developing all
heifers, not only those pregnant and
retained, must be charged against
those finally retained. The result was
the estimated cost of one pregnant
heifer in October of a given year. The
growing costs reflected actual inputs
used in the two experiments. The
quantities of inputs were based on
the average over the 3 yr that the
two trials were conducted. Nominal
prices for cattle and inputs (e.g., corn,
supplement, hay, and grazing) were
used for estimating costs for the 11
yr. Nominal prices were used, as they
permit estimation of costs that reflect
actual expenses vs real prices that
have been adjusted for inflation. Ad-
justing prices for inflation would not
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be expected to change any of the re-
sults. The heifer calves and cull heif-
ers (those open and culled for other
reasons) were priced for the appro-
priate years. A major cost of develop-
ment is the opportunity cost of the
weaned heifer calf. The opportunity
cost was used, as sale of the heifer
calf at weaning is an obvious alterna-
tive to retaining and further devel-
oping her as a replacement. Miscella-
neous costs included 6% interest/yr
on the value of the heifer calf and 6
mo of feed costs plus cost of feeding
harvested forage estimated at $9.10/
tonne.
The year for which estimated costs
are shown is tied to the year the re-
placement heifer would have been
born and weaned over the 1992–
2002 time period. For example, the es-
timated costs for developing a replace-
ment for 1992 included the opportu-
nity cost of the heifer calf in October
1992 and the feed (hay, supplement,
and corn, if fed) priced at 1992 aver-
age yearly prices. Income from sale of
cull heifers was based on October
1993 prices, when culling was as-
sumed to occur. The charge for the
summer grazing was based on 1993
prices, since the 1992-born heifer calf
would be summer-grazed and insemi-
nated in 1993. The cost estimate for
1993 was similar except each input
was priced a year later than for the
1992 estimate (etc.). We did not esti-
mate a cost for heifer development
for 2003, as we would need prices oc-
curring after preparation of these anal-
yses to properly record the summer
feed costs and cull income. The re-
sulting costs for each trial are summa-
rized by presenting the average over
the 11 yr, the standard deviation,
and the range from high to low.
Feed resources related to the heifer
development trials were priced for
the years 1992 through 2003 (Mark
et al., 2003; Nebraska Agricultural Sta-
tistics Service, 2004). Wheat mid-
dlings were a primary ingredient in
the protein supplements used in both
trials. Lacking a comparable source of
yearly prices for the supplement, the
price per year was estimated by devel-
oping a price index based on the
yearly price for hard red winter wheat
received by Nebraska producers and
multiplying that times the base price
(cost in 2003) for the supplement. Al-
though this is not a perfect reflection
of how that supplement’s price might
have varied over the years from 1992
to 2003, it does introduce variability
consistent with the wheat market.
Heifer calves at BW relevant to the
two studies were priced over the
same years, 1992 through 2002 (J.
Robb, 2003, Livestock Marketing In-
formation Center, 655 Parfet Street,
Suite E310, Lakewood, CO 80227, per-
sonal communication).
Cull rate was based on one minus
pregnancy rate (percentage open)
plus 4% as an arbitrary estimate of
the percentage that would be culled
for reasons other than being open.
The cull rate then was multiplied
times the actual BW of the heifers at
pregnancy test time and that result
was taken times the price for October
of the corresponding year for the rele-
vant BW class. The data series used (J.
Robb, 2003, Livestock Marketing In-
formation Center, personal communi-
cation) did not contain prices for 23-
kg increments for heifers exceeding
363 kg but did have incremental data
for steers. The relationship between
the BW classes for establishing the
slide between the 340- to 363-kg, the
363- to 386-kg, and 386- to 408-kg
BW classes for heifers was estimated
from that for steers for the same mar-
ket and dates.
Results of Heifer Development
Studies.
Experiment 1. The average preg-
nancy rate for the low-BW gain heif-
ers was 92% over the 3-yr study; the
high-gain heifers had an average preg-
nancy rate of 88% (P>0.05). Calf loss,
calving to weaning, was identical.
The results of the cost analysis are
shown in Table 1. Results are shown
for actual and pooled (across treat-
ment and years) pregnancy rates.
Changing the pregnancy rates to the
pooled value (90%) made little differ-
ence in the final costs of both treat-
ments. On average, the low-gain treat-
ment resulted in approximately $27
less cost per head compared with the
high-gain treatment.
Sensitivity analysis of the develop-
ment costs to various pregnancy rates
for these two treatments over this set
of years was conducted. As pregnancy
rates were lowered (and the greater
the number of culls going to market
as yearlings), the development costs
for heifers in the low-gain treatment
was reduced. The variation between
years, however, increased. For exam-
ple, assuming a 50% pregnancy rate
resulted in an average development
cost of $590 and a standard deviation
of approximately $127, which is
about 90% greater than when preg-
nancy rates near those actually
achieved were used. With the high-
gain treatment, an assumed 50% preg-
nancy rate resulted in no change in
the average costs but a significant in-
crease in variability with a standard
deviation of $132, or 100% greater
than when pregnancy rates near
those actually achieved were used. An-
nual variation in this analysis is all
due to prices of cattle and inputs. An
interpretation of the results is that in
the low-gain system, selling open
yearling heifers was a paying proposi-
tion, although it was about at break-
even for the high-gain heifers. This
analysis showed that, in some years,
it was more profitable to sell yearling,
open heifers vs developing heifers for
replacements. Over the years used in
this analysis, the implication is that
the low-gain development system pro-
vided a better opportunity for that
option.
After the first parturition, the repro-
ductive performance of these heifers
was followed through the next 3 yr
(Funston and Deutscher, 2003). There
were no differences in pregnancy
rates for any of those 3 yr. Pregnancy
rates were 91, 94, and 96% for the
succeeding 3 yr for the low-gain treat-
ment. The pregnancy rates were 91,
92, and 96% for the succeeding years
for the high-gain treatments. The heif-
ers were not treated differently after
delivering the first calf.
Experiment 2. Results from the sec-
ond set of studies were similar to
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TABLE 1. Total development costs for 1992–2002 prices from weaning to pregnancy for heifers fed to
achieve 55% (low) and 60% (high) of mature BW by time of first bull exposure. PR = pregnancy rate.
BW at
breeding, Average Least costb, Highest costc,
Item kg (% mature) costa, $ $ (yr) $ (yr) SD
Low (actual PR, 92%) 289 (53) 608 483 (1996) 682 (2001) 67
High (actual PR, 88%) 313 (57) 635 510 (1996) 708 (2001) 66
Low (pooledd PR, 90%) 289 (53) 608 481 (1996) 683 (2001) 68
High (pooledd PR, 90%) 313 (57) 635 512 (1996) 707 (2001) 65
aAverage cost of a developing heifer over 11 yr of prices for cattle and inputs; quantities of feed and other inputs were held
constant at average over 3 yr of the experiment.
bLeast cost (and year of occurrence) for developing heifers over the 11 yr of prices, 1992–2002.
cHighest cost (and year of occurrence) for developing heifers over 11 yr of prices, 1992–2002.
dPooled across years and treatments.
those of the first. Pregnancy rates
over the 3 yr were not significantly
different between treatments (87.2
and 89.8% for RLX and INT, respec-
tively; Creighton, 2004). Results for
both the pooled (across treatment
and years) pregnancy rate (88.5%)
and actual pregnancy rates are shown
in Table 2. The RLX heifers were de-
veloped on average for about $20 less
than their more intensively fed coun-
terparts. Sensitivity of the costs to
pregnancy rates was similar to Experi-
ment 1. As assumed pregnancy rates
decreased, the costs of developing the
individual heifers also decreased for
TABLE 2. Total development costs for 1992–2002 prices from weaning to pregnancy for heifers fed to
achieve 50% (relaxed; RLX) and 55% (intense; INT) of mature BW by time of first bull exposure. PR =
pregnancy rate.
BW at
breeding, Average Least costb, Highest costc,
Item kg (% mature) costa, $ $ (yr) $ (yr) SD
RLX (actual PR, 87.2%) 277 (50.9) 580 449 (1996) 655 (2001) 72
INT (actual PR, 89.8%) 308 (56.5) 603 478 (1996) 675 (1993) 68
RLX (pooledd PR, 88.5%) 277 (50.9) 581 451 (1996) 655 (2001) 71
INT (pooledd PR, 88.5%) 308 (56.5) 602 477 (1996) 676 (1993) 68
aAverage cost of a developing heifer over 11 yr of prices for cattle and inputs; quantities of feed and other inputs were held
constant at average over 3 yr of the experiment.
bLeast cost (and year of occurrence) for developing heifers over the 11 yr of prices, 1992–2002.
cHighest cost (and year of occurrence) for developing heifers over 11 yr of prices, 1992–2002.
dPooled across years and treatments.
both the RLX and INT systems. As
this average cost receded, the stan-
dard deviation increased. For exam-
ple, at an assumed pregnancy rate of
50%, the average development cost
of the first-calf heifer declined to
$540 and $571 for the RLX and INT
systems, respectively. The standard de-
viation increased to $129 and $135
for the RLX and INT, respectively, or
a 79 and 98% increase in standard de-
viation for the RLX and INT systems,
respectively. Recall that the only varia-
tion was introduced through the
prices of the inputs and the cattle.
These results primarily reflect the rela-
tionship between calf and yearling
prices for heifers. The analysis
showed that for the development
costs of either treatment, selling year-
ling heifers was a paying proposition.
When we arbitrarily increased the de-
velopment cost (before culling for
opens and others), this relationship
changed. With lesser pregnancy rates
and greater development costs (about
$41 greater was the changing point
for the RLX system), the cost of the
replacement also increased when preg-
nancy rates were lessened. This result
only emphasizes the fact that for the
costs faced by these systems and the
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TABLE 3. Simulated development costs for heifer calves born from 1992 through 2001 from weaning to
second pregnancy developed to achieve 50% (relaxed; RLX) of mature BW by time of first bull exposure.
PR = pregnancy rate.
Cow BW at Calf BW at Average Least Highest
Item weaning, kg weaning, kg costa, $ costb, $ (yr) costc, $ (yr) SD
RLX
Actual (PR = 91.7%) 415 190 564 397 (1998) 731 (1993) 107
Simulatedd (PR = 75%) 415 190 611 411 (1998) 815 (1993) 129
aAverage cost of a developing heifer over 11 yr of prices for cattle and inputs; quantities of feed and other inputs were held
constant at average over 3 yr of the experiment.
bLeast cost (and year of occurrence) for developing heifers over the 11 yr of prices, 1992–2002.
cHighest cost (and year of occurrence) for developing heifers over 11 yr of prices, 1992–2002.
dArbitrary lessening of PR, assuming the same feed and other inputs as actual.
prices for cull heifers that existed be-
tween 1992 and 2002, selling open
yearling heifers was a paying propo-
sition.
Rebreeding the First-Calf Heifer.
After the first calf heifer has weaned
her calf, successful rebreeding be-
comes the challenge. As discussed pre-
viously, the successful first breeding
of the heifer may not be as critical in
terms of costs if development costs
make the yearling heifer operation
profitable. However, the primiparous
heifer that is open is likely to bring
cull cow price or a price at least be-
tween the cull cow and an open year-
ling. Therefore, the cull primiparous
heifer is not likely to bring enough to
offset the added costs of her second
year of development.
For Experiment 2, we examined
the second year costs of developing
the heifer (Table 3). We reported only
the costs for the RLX system, as sec-
ond year costs and pregnancy rates
were similar. The estimated costs
were reduced by the value of the first
calf. The calf value was based on the
actual weaning BW of the calf (calves
from the INT system averaged about
7 kg more at weaning compared with
those from the RLX system) and the
weaning rate based on exposed year-
ling heifers. The costs also reflected
the sale of cull heifers based on ac-
tual numbers open after the second
breeding plus culling 2.5% for rea-
sons other than being open. Again,
death loss was ignored. The average
cost to obtain a cow pregnant with
her second calf actually declined
from the cost of her development in
the first year. The reason for the re-
duced cost was that the return from
the sale of the first calf and the culls
generally offset the second year devel-
opment costs. The heifers in this ex-
periment had a 2-yr-old pregnancy
(second calf) rate of 91.4% averaged
over the 3 yr of the trial. Note that
the low and high cost data shown for
each year represent the full develop-
ment costs for heifers born in that
year. The feed costs, replacement val-
ues, and values of the calves were all
based on the appropriate year for a
calf born in the given year. For exam-
ple, the least cost was for a 1998-born
heifer calf. The cull heifer prices used
were for 1999, the cull cow for 2000,
and the calf price for the first calf was
for 2000. Costs were similarly ad-
justed to reflect the appropriate year.
The variation in development costs
increased between the first- and sec-
ond-calf heifers as reflected in a
greater standard deviation and a
greater difference between the high
and low years.
When we simulated the impacts of
a lesser pregnancy rate for the second
breeding, the average development
cost and cost variability of a cow preg-
nant the second time increased (Ta-
ble 3). Recall that when we simulated
a lesser pregnancy rate for the first
calf, the average cost actually de-
clined, even though the variability in-
creased. The results, however, were
sensitive to the prices assumed for
sales of the culled 2-yr old. If we used
the average of the prices received for
cull cows and yearlings in determin-
ing the costs of getting the heifer
pregnant with her first calf, then re-
duced pregnancy rates did not alter
the average total costs, but they did
increase variability. When we used
the yearling price for the price of the
cull 2-yr olds, the lesser pregnancy
rate decreased the average cost of get-
ting the heifer pregnant the first time
and increased variability. These re-
sults, which were the same for the
INT treatment, imply that getting the
first-calf heifer pregnant the second
time is a place to concentrate manage-
ment attention. Another implication
is that strategic marketing of culled 2-
yr-old heifers could have a major im-
pact on overall cost of developing her
pregnant counter part.
Other research showed that ob-
taining acceptable 2-yr-old pregnancy
rates (second calf) was not necessarily
expensive. Patterson et al. (2003)
found that pregnancy rates for primip-
arous heifers grazing winter range
after weaning were improved by for-
mulating a supplement to meet me-
tabolizable protein requirements
(MPR) compared with CP require-
ments (CPR). The supplement used
for MPR contained feather meal to
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meet undegradable intake protein re-
quirements. The studies were con-
ducted on over 1000 head of preg-
nant heifers/yr for a 2-yr period on a
commercial ranch in the Nebraska
Sandhills. These heifers were exposed
for the first time at about 53% of
their expected MBW. Two-year olds
on the MPR treatment had greater
(91%) pregnancy rates than those in
the CPR group (86%) (P=0.001). The
added cost for this 5% increase in
pregnancy rate averaged $1.80 per
cow over the 2-yr period (Patterson,
2000). Capital budgeting techniques
and the actual cow costs as experi-
enced by the ranch were used to esti-
mate net present value (NPV) of the
heifers. The only differences between
the NPV estimates for the MPR and
CPR were the costs of the supple-
ments and the pregnancy rates as 2-
yr olds. Under this scenario, MPR heif-
ers averaged $13.64 greater NPV than
CPR heifers. Although this is not
huge, it demonstrates that proper nu-
trition can have a positive impact on
the 2-yr old without a large cost.
A similar 2-yr (2000–2002) study
was conducted using heifers from the
same commercial ranch (Loy, 2003;
Loy et al., 2003). Pregnant heifers
were rotated on native range pastures
during the dormant season. A supple-
ment, formulated to meet MPR, was
fed to control heifers. The supple-
ment was high in undegradable in-
take protein supplied primarily by
feather meal. Hay feeding of the con-
trol heifers began in December and
gradually increased as the winter pro-
gressed. As hay increased, the avail-
ability of ungrazed forage decreased.
Treatment heifers had access to un-
limited amounts of ungrazed forage
prior to calving and were fed a differ-
ent supplement. The supplement for
the treatment heifers also was formu-
lated to meet MPR and was based on
dry corn gluten feed. The treatment
heifers received increasing amounts
of supplement as they neared parturi-
tion, and they were not fed hay. (The
supplement was fed at a rate to sup-
ply similar energy as the combination
of hay and supplement in the control
group, while supplying adequate me-
tabolizable protein.) Each treatment
went from October 1 to March 1, the
beginning of calving. The heifers
were managed together after calving.
Pregnancy rates (second calf) were
not different (96.1 and 96.4% for con-
trol and treatment, respectively). The
treatment system was least costly pri-
marily because of the absence of hay
and the associated cost of the feeding
of hay. Grazing and supplement costs
were highest for the treatment sys-
tem. Neither system had a high cost.
Total feed and labor costs averaged
$83.67 and $76.76 for the control
and treatment systems, respectively.
These costs represented the treatment
part of the trial only and did not in-
clude the costs acquired after calving
began. If hay and grazing were val-
ued differently, then the relationship
between the costs of these two sys-
tems could easily change.
Role of Price Cycle in Develop-
ment Cost and Expected Income.
Development costs were impacted by
the historic price cycle as reflected in
the cost variability and extremes (Ta-
bles 1 through 3). An even longer
time series would probably suggest
much the same. But how does one
time the cycle? A heifer born in 1998
had the least development cost (Table
3), but 1998 was not the least priced
year for heifer calves. It was followed
by several years of high prices for
calves, so that cull income and in-
come from that first calf were strong.
By contrast, the greater cost year for
development was 1993, a year of rela-
tively high prices for calves (but not
the greatest), which was followed by
declining prices for the next 3 yr.
These prices were among the least of
the 11-yr period. It appears that dur-
ing down price cycle for calves,
greater development costs for replace-
ments occurred.
What about expected income from
the heifer born in a given year and
then developed? We estimated gross
income from a heifer born in a given
year from the next 5 yr of calves (Fig-
ure 1). We assumed a 100% calf crop
just to examine the impact year of
birth had on expected income. The
first calf was assumed to weigh the av-
erage of the calves from Experiment
2 (193 kg) and was priced by the Oc-
tober price for that BW group in the
following year. We assumed that the
following four calves would weigh
238 kg at sale time, again in October.
Because we used 5 yr of price history
(moving forward), we were able to
only make those estimates for 6 yr
(heifer calves born in 1992 through
1997). We also estimated gross sales
from heifers calving in a given year
(Figure 1), so we were then able to es-
timate future income for 2 additional
yr (those calving in 1998 and 1999).
Gross income from heifers born in
1992 grew steadily through those
born in 1997 (Figure 1). The reason
for that growth is that the first calf
available for sale would have been in
1994, which was followed by 4 yr of
low to moderate prices. A heifer born
in 1993 would have had a calf avail-
able in 1995, and prices started gradu-
ally improving over the next 5 yr.
The projected gross income from heif-
ers that started calving in a given
year generally increased as well (Fig-
ure 1); however, there was a small de-
crease in 1994 because of the lesser
prices that occurred in the mid
1990s. The implication is that if a
heifer begins calving at the start of a
downturn in the cattle price cycle,
the amount of income she can gener-
ate will be less than from a heifer
that begins to calve at the low point
of the cycle. Of course the outcome
depends on the length of the price cy-
cle. Discounting the expected returns
to a present value that coincides with
the year the heifer was born (first se-
ries discussed) did not change the re-
lationship except at very high dis-
count rates (>34%).
The average prices for pregnant
heifers in October as recorded by Cat-
tle Fax Inc. (Denver, CO) are given in
Figure 1. The prices are lagged a year
to be comparable with a heifer calf
born in a given year, as our costs for
a pregnant heifer represent the year
born. In other words, the Cattle Fax
Inc. value from the fall of 1993 is for
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Figure 1. Expected gross value of calves from heifers calving for each of the 5 following
yr and value and cost of heifers born in October of a given year. RLX = relaxed. Cattle
Fax values were obtained from Cattle Fax Inc. (Denver, CO).
a heifer born in 1992 and is shown
in Figure 1 as the 1992 value. Note
that values trend downward through
1994 and 1995 and then increase
again. The values follow our esti-
mated costs for the RLX system heif-
ers very closely (Figure 1). One impli-
cation of the comparison between
these two series is that the develop-
ment cost and purchase price would
have been similar over these years.
One should recognize that our esti-
mated development costs were for
one type of system, and costs for
other systems may be quite different.
We do not specifically address the
buy vs purchase decision for replace-
ment females. That decision needs to
consider other factors in addition to
the costs we have discussed for these
specific heifer development programs.
For example, can females be pur-
chased that match the genetic lines
and quality of the producer’s cow-
herd or the direction the producer
wants to take that cowherd? The an-
swer to that question will vary by pro-
ducer, possibly even more than the
costs of heifer development.
Tax Implications. Whether a pro-
ducer raises or purchases the replace-
ment female does affect federal in-
come tax and self-employment tax
(social security payments) differently.
Most producers report taxes for cash
basis accounting rather than accrual.
This discussion will pertain only to
the cash basis taxpayer. In the follow-
ing discussion, the impacts of death
loss for raised and purchased replace-
ments are also ignored.
The costs of a raised replacement
are, in essence, expensed out during
the year in which such expenses oc-
curred. The costs of raising the heifer
calf to weaning age are embedded in
the costs associated with feeding and
caring for the heifer’s mother (cow)
including breeding expense, veteri-
nary costs, etc. during the year lead-
ing up to the birth and weaning of
that heifer calf. In our analysis, we as-
sumed a calendar year, fiscal year for
reporting of income and expense. In
addition, the costs expended to sus-
tain the raised heifer calf until she be-
comes a pregnant heifer the follow-
ing year also are expenses that can be
deducted on schedule F. For compara-
tive purposes, we only considered the
costs of developing the first-calf
heifer to the stage of becoming a
pregnant heifer in the fall. The com-
parison was with a pregnant heifer
purchased in the same fall. One of
the problems of estimating the tax
consequences of a raised replacement
is that producers seldom keep records
where heifer development is a sepa-
rate enterprise. We have utilized bud-
geted costs and made some assump-
tions about the proportion that
would be cash expenses and, there-
fore, deductible.
If the replacement is purchased,
taxes can be treated by two methods
(Dep. Treasury, 2004). Method 1 uses
Section 179 of the Internal Revenue
Service code that permits producers
to fully claim the expense for a capi-
tal item in the year of purchase if the
producer so chooses. The total dollar
value that can be claimed under Sec-
tion 179 is limited to $100,000. For
comparison purposes, we chose to ig-
nore the upper limit on total claims,
but it could be important for taxpay-
ers purchasing many replacements
and/or those with other capital items
they wish to expense out in that
year. Method 2 utilizes the regular de-
preciation schedule for a purchased fe-
male and takes 6 yr for the entire pur-
chase price to be claimed as an ex-
pense (Dep. Treasury, 2004).
As shown in Table 4, total expenses
that can be deducted for the pur-
chased replacement are the same (ex-
cept for rounding error) for each strat-
egy. The only difference is in the dis-
tribution of those expenses by year.
Which strategy should be followed de-
pends on the individual producer
and their tax planning needs.
In addition to differences in how
and when expenses are claimed from
raised or purchased replacements, dif-
ferences occur on the sales side of the
ledger. As shown in Table 5, one of
the first differences relates to the sale
of all heifer calves that otherwise
would have been retained as poten-
tial replacements. We have assumed
that 20 calves will be retained to end
up with 16 replacements. As a conse-
quence, each replacement purchased
releases the equivalent of 1.25 heifer
calves for sale. The deductible ex-
penses to raise each calf in that tax-
able year were assumed to be $245,
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TABLE 4. Consequences of federal income and self employment (SE) tax options for purchased or raised
replacement heifers assuming purchase cost of pregnant 2-yr old is $650.
Purchased female tax options
Option for raised female
Section 179 Regular
Year Expense Taxa Expense Tax Expense Tax
0 NAb NA NA NA $306c ($89)
1 $650 ($189) $ 98 ($29) 204d ($59)
2 0 0 166 (49) 0 0
3 0 0 116 (34) 0 0
4 0 0 108 (32) 0 0
5 0 0 108 (32) 0 0
6 0 0 54 (16) 0 0
Total $650 ($189) $650 ($192) $510 ($148)
aTax at marginal rate of 15% plus SE tax rate of 15.3% assumed for all years. The SE tax is on 93.35% of total, as allowed to
reduce gross amount subject to SE by amount employer would normally pay (7.65%).
bNA = not applicable.
cCost associated with feeding the cow during year of birth of heifer calf plus cost from weaning to end of calendar year.
Because the owner must raise 1.25 heifer calves per retained heifer, costs per head have been adjusted accordingly.
dExpenses per retained female from January 1 of year after weaning to October. Expenses are assessed for 1.25 head per
footnote c.
and the calves were assumed to sell
for $400 per head. The total taxable
gain then is $400 − $245 = $155,
TABLE 5. Tax treatment of sales of culls and calves for purchased
and raised replacements.
Purchased Raised
Revenue from sale: Value Tax Value Tax
Heifer calves, yr 0 $500–$306a $57 NAb NA
Cull cow, yr 1 $300 $37c $300 $15d
Cull yearling heifers, yr 1 NA NA ($648 × 0.25) = $162e $47
Total tax $94 $62
aHeifer calf sells for $400 per head but one must have 1.25 head per heifer
otherwise retained, as we hold back 20 head to achieve 16 replacements. Tax
deductible expenses are $245 per calf × 1.25 calves; income and self-
employment tax.
bNA = not applicable.
cRegular tax rate (not eligible for capital gains tax) at 15% × sale value − the
basis: ($300 − $54) × 0.15. Income from sale is taxed, as it is recaptured
depreciation from prior years. Not subject to self-employment tax, because it is
a capital item.
dCapital gains tax of 5% sale value (basis is 0) and not subject to self-
employment tax.
eAssumed cull heifer sells for $648 per head. For 16 heifers retained, 4 culls
would be sold (ignore death loss) so that 0.25 heifers are sold per heifer
retained.
which is then multiplied by the 1.25
calves per purchased replacement.
The sale of the cull cow, which cre-
ated the need for the replacement, is
handled differently. We assumed the
cull had been in the herd for 5 yr. If
that cull had been purchased and de-
preciated under the regular deprecia-
tion schedule (another assumption),
then there would have been a re-
maining basis of $54 in that cow (as-
suming initial purchase cost of $650).
The difference between the sale value
($300) and basis, then, is taxable as
“recaptured depreciation.” In other
words, in prior years we had claimed
all of the purchase value of this cow
except for the last year ($54). That
gain must be “recaptured” so that we
are not receiving a deduction for
something we did not earn. Note
that the tax on the sale of this pur-
chased cull cow is not subject to capi-
tal gains tax; so, the difference be-
tween the sale value and basis is
taxed at our assumed rate of 15%.
The raised cull cow, which sold for
$300, had zero basis and was eligible
to be taxed at the capital gains rate of
5% (if in the 15% overall tax bracket,
producer is eligible for 5% capital
gains rate). Proceeds from the sale of
the cull cow, whether raised or pur-
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chased, is not subject to self employ-
ment tax, as this is a capital sale.
By combining the estimates in Ta-
bles 4 and 5, the net effect for a
given year can be determined. For ex-
ample, in yr 1, the net tax effect of a
purchased heifer following the regu-
lar depreciation schedule would be a
tax of $8 per head ($37 − $29) for the
replacement. Following the same tax
strategy results in additional taxes of
$57 per head in yr 0, as there are no
expenses for the purchased replace-
ment (purchased the following year)
to offset the gain from selling the
heifer calves. If the producer chooses
the full Section 179 depreciation in
the year of purchase (yr 1), then the
net effect for yr 1 is a reduction in
tax of $152 per head ($189 − $37).
The net result in yr 1 for the raised re-
placement is an increased tax of only
$3 ($62 − $59). There are zero tax im-
pacts for the purchased heifer follow-
ing yr 1 under the full 179 scenario.
The full tax effects from raising a
heifer calf to a pregnant heifer in the
fall are captured in yr 0 and 1, i.e.,
within 2 yr of birth of that replace-
ment. The net effect of either pur-
chased or raised is reduced taxes be-
cause of the expense of the replace-
ment (under our assumptions) of
−$86 (−$148 + $62) for the raised and
−$96 (−$190 + $94) for the pur-
chased. The difference is primarily
due to the lesser tax deductible costs
of the raised heifer, which depend on
each producer’s costs. Will the tax ef-
fects help determine whether or not
one should raise or purchase replace-
ments? The answer is that it might
be a short run factor but in total not
a very important one. We recom-
mend that a tax advisor be consulted
before decisions are made, because
tax rules frequently change.
Conclusions. The results of the re-
search cited for development of re-
placement females are similar to
those reported by Meek et al. (1999).
They suggest that it may be advanta-
geous to finish developing the replace-
ment in the second year rather than
to overdevelop yearling heifers. We
conclude that the producer need not
be greatly concerned about first calf
pregnancy rates if enough yearling
heifers are exposed to provide ade-
quate, pregnant first-calf heifers. It is
better to fail to achieve conception
with the yearling than to fail with
the second calf heifer. This conclu-
sion may need to be modified for
those producers who have large costs
in their development program and
those who have increased value be-
cause of rapid genetic change. We
also conclude that successful breeding
of the 2-yr old can be achieved with-
out huge investments in feeds. Sup-
plements for successful development
must be formulated to meet the
proper nutritional needs of the pri-
miparous heifer.
The primary cost of developing a re-
placement female is the opportunity
cost of the weaned heifer calf (or the
financial costs invested in that calf
through the cow costs to achieve a
weaned calf). Revenue from the sales
of cull heifers as yearlings, open or
culled 2-yr olds, and the heifer’s first
calf can also be important determi-
nants of the overall cost of the 2-yr-
old beef heifer. Thus, price cycles for
calves and replacements become im-
portant determinants of that final
cost. Highest costs tend to be associ-
ated with heifers developed at the
start of a down price cycle for cattle,
as the cost recovered from sale of cull
heifers and the heifer’s first calf are
reduced.
Income tax treatment of the costs
related to either purchasing or raising
the replacement female differs. These
differences, in total, are not large
enough to likely influence the deci-
sion as to whether to raise or pur-
chase. The differences, however, for
individual years, are large enough to
impact the tax bill for that year. For
example, if the full Section 179 depre-
ciation is taken in the first year of
purchase, all of the impact on reduc-
ing taxes occurs in that first year. If
that year happens to be one that is to
be high income for that producer,
that strategy may make sense.
Implications
Previously published recommenda-
tions on the appropriate level of
heifer development were based on
production and not economic param-
eters. An evaluation of the economics
of heifer development revealed that
the pregnancy rate for yearling heif-
ers may not be as important as the
pregnancy rate of the 2-yr old. In
fact, adding lesser inputs to the heifer
development program can reduce 2-
yr-old development costs. It is im-
portant to consider development
costs, the price cycle, and tax implica-
tions associated with heifer develop-
ment. Scientists and producers should
challenge the previous recommenda-
tions that heifers need to be devel-
oped to 65% of mature weight.
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